INTRODUCTION
From a study of trace elements, including first transition series elements and low parition coefficient elements or so-called hygromagmatophyle elements (Treuil and Varet, 1973; Treuil and Joron, 1976) , we will try to establish the three fundamental parameters (mantle material, partial melting, and crystallization) which influence the formation of basalts recovered during Leg 46. Data are presented in connection with shipboard study; a tentative interpretation is given taking into account our present knowledge of the behavior of trace elements during magmatic processes and comparing the results of FAMOUS, Leg 37 and Leg 45. We ask the reader to look at our Leg 45 report (Bougault, et al., 1978) to gain information about analytical procedures and geochemical methods of investigation.
DESCRIPTION OF LEG 46 RESULTS
Several chemical units were defined onboard (Shipboard Scientific Party, this volume). Downhole they correspond to three aphyric units (Al, A2, and A3), then two phyric units (B1 and B2) with a final aphyric unit (C). All samples (except 396B-19-1, 4-6 cm) were chosen for being as fresh as possible. The last aphyric sample (396B-32-1, 45-47 cm) is different from Unit C. As expected, the difference between aphyric and plagioclase phyric samples is clearly shown by AI2O3 and CaO; only slight differences (Table 1, average and sigma values) can be observed within aphyric units or within phyric units except for TiO , which is the best discriminant among major or minor elements because of its low partition coefficient.
Trace element concentrations expressed in ppm, including Ni, Cr, Zr, and Sr which were measured onboard, are reported in Table 2 . Ti, Mn, and Fe expressed in ppm are included to have the full first transition series (except Sc), all elements being classified as a function of increasing atomic number. All the trace elements measured (especially low partition coefficient [LPC] hydromagmatophile elements such as Zr, Eu, Tb, Hf, Ta, and Th) confirm the classification and the definition of chemical units which were made onboard. Table 3 shows concentrations and sigma values of investigated elements for each unit. Since there is no change in the definition of chemical units, we refer the reader to the Site Report (this volume) for complete descriptions of each unit.
Co, Cu, and Zn concentrations are remarkably constant. This can now be considered a well-established fact for oceanic tholeiites. A general correlation between V and LPC elements including Ti can be observed confirming that V has a partition coefficient lower than one; but V cannot be really considered as a true LPC element because this correlation has already been proved to be not very good and among this data an inversion is observed between Unit A2 (Ti =9160 ±99; V=293±5) and A3 (Ti=9822±113; V=282±5). Sr varies between 126 to 145 ppm for Units Al, A2, A3, B1, B2, and is a little higher in Unit C (i.e., 156 ppm). Highest Sr values are not observed in plagioclase phyric units (B 1 = 133 ppm, B2=135 ppm) as was the case in Hole 395A.
It can be observed that Unit A3 is homogeneous with respect to all analyzed elements except for K2O (which is significant because it is alternation-dependent) and Ni. Ni values for Samples 396B-15-2, 179-181 cmand396B-15-3, 16-18 cm to 396B-15-4, 76-79 cm are lower (both XRF and NA data) than other samples of Unit A3. Olivine abundance within the unit is lower than 1 per cent, and no significant variation of phenocrysts is mentioned. Unit C is not homogeneous in respect of Th, Ta, and Hf and shows the highest values for these elements.
DISCUSSION AND INTERPRETATION OF RESULTS
From the shipboard study, we received information on Ti and Zr concentrations. These elements plot on the same straight line passing through the origin as Leg 37 and 45 samples (Figure 1 ). It has been mentioned (Bougault et al., 1978 ) that aphyric samples have higher Tiθ2 and Zr than phyric samples. This can be attributed to a difference of partial melting range and a different initial mantle material. Leg 46 samples plot in same ranges as Leg 45 samples both for aphyric and phyric samples. This suggests a similarity between Holes 396, 396B, and those at Site 395 (which are symmetric to Site 396 with respect to the Mid-Atlantic Ridge). This suggests that similar conclusions can be derived from Hole 396B (Leg 56) as they were from Holes 395 and 396 (Leg 45) with regards to the nature of the upper mantle material at 20°N compared with 36°N (FAMOUS).
Hygromagmatophyle elements with low partition coefficients Ta, Hf, Tb, Zr, and Ti have been plotted as a function of Th in Figures 2,3 ,4,5 and 6. FAMOUS samples are also presented on these figures. Leg 46 samples plot on the same straight line passing through the origin as Leg 45 samples confirming the above-mentioned conclusion for Sites 395 and 396. It can be noted that Unit C does not plot on the same line; it is the only unit showing this feature among Leg 45 and 46 results. We do not know if this can be attributed to the possibility of partial melting of a different material at a same site on the ridge, or to another effect. We mention again that this unit shows the maximum of dispersion for LPC elements and that sand and gravels are present in this unit.
The following are the main conclusions of this study regarding Leg 45 LPC elements: (1) the ratio of one LPC element to another LPC element is the same for Sites 395 and 396 (symmetric with respect to the MAR), (2) these ratios differ between 20°N (Leg 45 and 46) and 36°N (FAMOUS), implying a different nature of the initial upper mantle material melted at these latitudes.
Log Cr versus log Ni is plotted in Figure 7 , where Leg 37 and FAMOUS sample fields (aphyric and phyric) are mentioned, as well as Leg 45 data. Leg 46 units plot in a narrow range on the FAMOUS aphyric trend, with a similar slope, except one of the two subunits of A3. All units can be classified in the same way: increasing LPC elements, and decreasing Ni and Cr. This suggests that these basalts were derived from melts produced by similar partial melting. It is conceivable that Bl derives from B2. It is more difficult to make Al, A2, and A3 derive one from each other because of their stratigraphy (as the less evolved unit would be at the top).
CONCLUSION
Trace elements data allow classification of samples recovered during Leg 46, following the same units obtained from major elements by the shipboard study.
From high partition coefficient nd ttw partition coefficient elements, the following can be concluded: (1) none of the basaltic samples recovered can be considered as primary liquids, (2) all have undergone a substantial history of crystallization, and (3) they can be derived from melts produced by similar partial melting. Low partition coefficient hygromagmatophyle elements confirm Hole 396 data. Material found at Sites 395 and 396 (symmetric with respect to the MAR) are derived from similar initial mantle material. The initial mantle material at 20°N (Legs 45 and 46) is different from initial mantle material at 36°N (FAMOUS area).
